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(57)Abstract: 

PROBLEM TO BE SOLVED: To produce a highly heat resistant halogen-free electromagnetic wave 
absorber generating no dioxins through incineration by dispersing powder of a soft magnetic metal into a 
matrix of rubber in which flame retardance is achieved as required. 

SOLUTION: Acryl rubber is employed as a matrix rubber. In a mode requiring flame retardance, one or two 
kind of aluminum hydroxide and magnesium hydroxide is added by 50-500 phr (total quantity in case of two 
kinds) as a flame retardant. In order to attain a higher flame retardance (V1 standard), red phosphorus is 
added by 1-30 phr, as an auxiliary flame retardant, in addition to aluminum hydroxide and (or) magnesium 
hydroxide. In order to attain a highest flame retardance (V0 standard), one or two kind of carbon powder and 
ethylene-vinyl acetate copolymer is added by 1-30 phr (total quantity in case of two kinds), as an auxiliary 
flame retardant, along with red phosphorus by 1-30 phr in addition to aluminum hydroxide and (or) 
magnesium hydroxide. 

* NOTICES * 

JP0 and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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CLAIMS 



[Claim(s)] 

[Claim 1]A halogen free electromagnetic wave absorber using acrylic rubber as rubber used as a matrix in an 
electromagnetic wave absorber which makes it come to distribute powder of soft magnetism metal in a 
matrix of rubber. 

[Claim 2]An electromagnetic wave absorber of claim 1 which carried out 50-500phr addition of aluminium 
hydroxide and (or) the magnesium hydroxide as fire retardant, and gave fire retardancy. 
[Claim 3]aluminium hydroxide and (or) magnesium hydroxide — in addition, an electromagnetic wave 
absorber of claim 2 which carried out 1-30phr addition of the red phosphorus, and improved fire retardancy 
as a fire-resistant auxiliary agent. 

[Claim 4]An electromagnetic wave absorber of claim 3 which in addition to aluminium hydroxide, magnesium 
hydroxide, and red phosphorus added the carbon powder 1 - 30phr and (or) the ethylene-vinylacetate 
copolymer 1 - 30phr, and improved fire retardancy further as further fire-resistant auxiliary agent. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to an electromagnetic wave absorber without a possibility of 
generating dioxin, when it is halogen-free and incineration processing is carried out. This invention relates 
also to the electromagnetic wave absorber as occasion demands which offered the fire retardancy from a 
low grade to a high grade again while it is halogen-free. 
[0002] 

[Description of the Prior Art]In various electronic equipment, since it is necessary to prevent interference 
of the noise electromagnetic waves which come from the outside, or to control radiation outside of 
electromagnetic waves, various electromagnetic wave shields are performed. In it, it is simple and what is 
liked as a means with universality is using the electromagnetic wave absorber which fabricates the 
composite material which distributed the powder of soft magnetism metal in the matrix of rubber or a plastic 
in the shape of a sheet and other arbitration. As powder of soft magnetism metal, atomization powder, such 
as Sendust, a permalloy, and a Fe-Cr-aluminum alloy, is used, and as a charge of a matrix material, the merit 
of a moldability and a certain amount of fire retardancy which itself has are bought, and chlorinated 
polyethylene rubber is fond, and is used. 

[0003]However, if a product made from chlorinated polyethylene carries out incineration processing when it 
becomes waste, it will become the cause of generating harmful dioxin. Serious consideration of the influence 
on environment will consider this kind of containing halogen organic substance that restrictions will be 
considerably added to the aspect of affairs which use will not be allowed and carried out or can be used at 
least in the near future. 

[0004]Therefore, the matrix which does not contain halogen must be used also in an electromagnetic wave 
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absorber. As a rubber-like material which does not contain halogen, although there is silicone rubber, a 
moldability when it mixes with metal powder is low, and since it cannot be filled up with a lot of powder to 
silicone rubber, it is difficult [ it ] to obtain an electromagnetic wave absorber with the desired characteristic. 
[0005]In addition, as rubber which does not contain halogen, although there are ethylene propylene rubber 
rubber (EPDM), an acrylonitrile butadiene rubber (NBR), etc., the time of these giving fire retardancy — as a 
flameproofing agent — a halogenated compound — not using it — it is difficult not to obtain but to carry out 
flameproofing by the other flameproofing agent. 

[0006]More demand to this kind of electromagnetic wave absorber is heat resistance. With high integration 
of the latest electronic circuit, the calorific value of an electronic device increases and there is a tendency 
for temperature to rise. Therefore, efforts for an electromagnetic wave absorber to also raise heat 
resistance are made inevitably. If electromagnetic wave use art, such as ITS, is expected to be applied to a 
car and also takes the spread of electromobiles into consideration, it will not be avoided that the 
environment where an electromagnetic wave absorber is used will be an elevated temperature further from 
now on. Neither EPDM nor NBR can respond to a heat-resistant demand. 
[0007] 

[Problem(s) to be Solved by the Invention]To meet the demand considered to rise increasingly to an 
electromagnetic wave absorber in the future those with present, and near, the purpose of this invention is 
halogen-free, there is no problem in incineration processing, and moreover, its heat resistance is high and 
there is in providing the product which attained fire retardancy as occasion demands with it. 
[0008] 

[Means for Solving the Problem]In an electromagnetic wave absorber which makes it come to distribute 
powder of soft magnetism metal in a matrix of rubber, acrylic rubber was used for an electromagnetic wave 
absorber which it was halogen[ of this invention ]-free and improved heat resistance as rubber used as a 
matrix. 

[0009]An electromagnetic wave absorber which it was halogen[ of this invention ]-free, and improved heat 
resistance and attained predetermined fire retardancy, In an electromagnetic wave absorber which makes it 
come to distribute powder of soft magnetism metal in a matrix of rubber, while using acrylic rubber as rubber 
used as a matrix, 50-500phr addition of aluminium hydroxide and (or) the magnesium hydroxide was carried 
out as fire retardant. 
[0010] 

[Embodiment of the Invention]In addition to the above-mentioned hydroxide fire retardant, in this invention, 
the following fire-resistant auxiliary agent is added according to the fire-resistant degree required of an 
electromagnetic wave absorber. 

1) red phosphorus: — 1 - 30phr2 red phosphorus: — 1 - 30phr, carbon powder:! - 30phr, and 
ethylene-vinegar one sort or two sort [ of an acid vinyl copolymer ] (it is the total quantity in two sorts of 
cases): — 1 - 30phr [001 1]The fire-resistant operation which hydroxide of aluminum and magnesium shows 
is an endothermic which dehydration when it is heated and decomposes causes, and there is in cooling being 
performed, therefore, since comparatively a lot of addition is needed in order to ensure a fire-resistant 
effect, it is good to be filled up with the soft magnetism metal powder of the quantity made sufficient for 
demonstrating desired electromagnetic-wave-absorbing ability, and to add hydroxide so much within 
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possible limits on it. 

[0012]The operation as a fire-resistant auxiliary agent of red phosphorus promotes carbonization of a 
polymer substance, and vitrification, and there is in preventing entering into the inside of that in which 
surrounding oxygen burns through forming a precise layer in the surface. It is thought that the fire-resistant 
synergism of carbon powder or an ethylene-vinylacetate copolymer is in helping the carbonization and 
vitrification promotion operation which above-mentioned red phosphorus shows. 

[0013]The halogen free electromagnetic wave absorber of this invention can add arbitrarily other additive 
agents, for example, the flameproofing plasticizer quoted in the after-mentioned example etc., unless it is 
subtracted to not containing the halogen to mean and realizing desired fire retardancy as occasion demands. 
[0014] 

[Example][Examples 1 and 2] The water spray of the molten metal of Fe-7Cr—9 aluminum alloy was carried 
out, and powder (this is called "spherical powder") with a mean particle diameter of 20 micrometers was 
obtained. Some spherical powder was processed by attritor and with 1-2 micrometers in thickness and a 
particle diameter of 10-30 micrometers flake-like powder (this is called "flat powder") was obtained. Such 
soft magnetism metal powder and acrylic rubbers (Nippon Zeon "NIPORU") were blended by the formula 
(weight section) shown in Table 1 with a vulcanizing agent etc. It kneaded using the roll, while sheet-izing 
kneaded material by hot press (for [ 170 **x ] 20 minutes), the bridge was constructed, and the 
1.0-mm-thick electromagnetic wave absorption sheet was manufactured. 
[0015] 

table One work ** Material Quality Example 1 example 2 soft-magnetism metal powder Fe-7Cr~9 aluminum 
alloy flat — powder 800 spherical-powder 436 blending ratio (capacity %) about 55% — about 40 — % matrix 
Acrylic rubber 100 100 vulcanizing agent Sulfur . 0.3 0.3 rubber accelerator Stearic acid Na 3 3 stearic-acid 
K 0.5 0.5 ** Agent Stearic acid 1 1 — the electromagnetic wave absorption sheet of these showed the 
electromagnetic-wave-absorbing performance with as good return loss near 1 GHz as about 10 dB. 
However, there was no fire retardancy. 

[001 6] [Comparative example] Although it blended with silicone rubber so that the flat powder of the 
above-mentioned soft magnetism metal might occupy 55 capacity %, and manufacture of the sheet was tried, 
it became a sand-like object [ tatter ] in the state where it kneaded with a roll, and was not able to be 
processed into a sheet. 

[001 7] [Examples 3-5] As fire retardant, aluminium hydroxide (the "HAIJI light" by Showa Denko) and 
magnesium hydroxide ("Kuisma 5" by Kyowa Chemical Industry) were used, each ingredient was blended by 
the formula shown in Table 2, and the 1.0-mm-thick electromagnetic wave absorption sheet was 
manufactured like Example 1. The vertical flame test provided in UL 94 about each sheet was done, and fire 
retardancy was investigated. In accordance with the result, it hangs up over Table 2. 
[0018] 

table Two works ** Material Quality Example 3 example 4 example 5 soft-magnetism metal powder 
Fe-7Cr-9 aluminum alloy the flat powder 1324 — flat — powder 1334 spherical-powder 327 blending ratio 
(capacity %) about 55% — about 55% — about 20% matrix Acrylic rubber . 100 100 100 vulcanizing agents 
Sulfur 0.3. 0.3 0.3 rubber accelerator Stearic acid Na 3 3 3 stearic-acid K 0.5 0.5 0.5 ** Agent Stearic acid 
1 1 1 fire retardant Hydroxylation aluminum 150 230 Hydroxylation Mg- 150 - fire retardancy This [ V plane 
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1 ] This [ V plane 1 ] About [ VP ] [0019]These electromagnetic wave absorption sheets showed the 
electromagnetic-wave-absorbing performance with as good return loss near 1 GHz as about 10 dB. 
[0020] [Examples 6 and 7] In addition to above-mentioned fire retardant aluminium hydroxide and 
magnesium hydroxide, red phosphorus, carbon black, and an ethylene-vinylacetate copolymer 
("URUTORASEN" by TOSOH) were used as a fire-resistant auxiliary agent, the plasticizer in which 
Example 6 gives fire retardancy — doria — reel system phosphoric ester ("REFOSU 65" by Ajinomoto) was 
used. Each ingredient was blended by the formula shown in Table 3, and the 1.0-mm-thick electromagnetic 
wave absorption sheet was manufactured like Example 1. Fire retardancy was investigated also about these 
sheets. The result is united with Table 3 and hung up. 
[0021] 

table Three works ** Material Quality Example 6 example 7 soft-magnetism powder Fe-7Cr-9 aluminum 
alloy flat — powder 1328 spherical-powder 748 blending ratio (capacity %) about 55% — about 40 — % 
matrix Acrylic rubber 100 100 vulcanizing agent Sulfur . 0.3 0.3 Rubber accelerator Stearic acid Na. 3 3 
stearic-acid K 0.5 0.5. ** Agent Stearic acid 1 One Fire retardant Hydroxylation aluminum. - - hydroxylation 
Mg 130 150 fire-retardancy auxiliary agent Red Phosphorus 1110 carbon black 5 5 ethylene-vinyl acetate 
copolymers 9 - fire-resistant plasticizer doria — reel system phosphoric ester 1 1 - fire retardancy About 
[ VP ] About [ VP ] [0022] About the electromagnetic wave absorption sheet of Example 6, the return loss in 
the frequency of 1P GHz or less is shown in drawing 1 . 
[P023] 

[Effect of the Invention]Since the halogen free electromagnetic wave absorber of this invention used the 
acrylic rubber which does not contain halogen for the charge of a matrix material, even if it carries out 
incineration processing of the thing used as used, it does not cause a dioxin generation. 
[0024]Since heat resistance is excellent, the usable temperature requirement of the electromagnetic wave 
absorber of this invention is wide, the temperature in which continuous use is possible is 140-160 **, and 
acrylic rubber's is far advantageous as compared with it of other rubbers not being obtained more than [ a 
little more than 100 ** ]. For this reason, the electromagnetic wave absorber of this invention can be aligned 
with the tendency of a miniaturization and densification of electronic equipment, and can help this. 
[0025]The electromagnetic wave absorber according to the desirable mode of this invention which added 
the fire-resistant auxiliary agent further by fire retardant and necessity reconciles with 
electromagnetic-wave-absorbing performance the high fire retardancy by which V0 standard is fulfilled 
further from V1 of UL94 vertical-flame-test method. 
[Brief Description of the Drawings] 

[Drawing 1] The graph which showed the return loss of the halogen free electromagnetic wave absorption 
sheet with high fire retardancy manufactured in Example 6 of this invention in a frequency domain of 10 GHz 
or less. 



[Translation done.] 
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